Regulation of thyroxine 5'-deiodinase by thyroid hormones and activators of protein kinase C in GH4C1 cells.
The regulation of T4 5'-deiodinase activity was studied in cultured GH4C1 cells. Enzyme activity was measured in cell sonicates as the release of radioiodide from [125I]T4. Enzyme activity was stimulated 2- to 3-fold by hypothyroid serum and activators of protein kinase C, such as TRH and phorbol esters. The hypothyroid serum effect was maximal by 3 h, whereas TRH and phorbol esters required 6 h to achieve a maximal effect. The hypothyroid serum effect was gone within 4 h of returning the cells to control medium. In contrast, the TRH and phorbol ester effects persisted 24-48 h after removal of those agents. Both T4 and rT3 were at least as potent as T3 in blocking the effect of hypothyroid serum. The stimulation of 5'-deiodinase induced by hypothyroid serum was additive with that induced by kinase C activators. Trifluoperazine blocked the effect of TRH and phorbol esters, but not that of hypothyroid serum. It is concluded that stimulation of 5'-deiodinase activity can occur by at least two independent mechanisms: one involving hypothyroidism and another involving activation of protein kinase C. The relative potencies of various iodothyronines for abolishing the hypothyroid effect differ markedly from the relative binding affinities of these agents for the nuclear T3 receptor, suggesting that this thyroid hormone effect may not be mediated by the classical nuclear thyroid hormone receptor.